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DETAILED ACTION 

Claim Objections 

Claims 71-73, 75, 77-80 are objected to because of the following informalities: The 
claims depend on claim 52 that has been withdrawn. Appropriate correction is required. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 53-57, 74-77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takamura et al. (US 2002/0033644) in view of Sakata et al. (US 6376772) (With assumption that 
claims 75 and 77 depend on claim 74). 
Regarding to claims 53, 74: 

Takamura et al. discloses an apparatus comprising: 

droplet ejection device (FIG. 2) comprising an element (FIG. 2, element 57) to 
change a volume of a fluid chamber (FIG. 2, element 63) of one of the droplet ejection devices, 
the element having an electrical capacitance (FIG. 2, element 57), each droplet ejection device 
being associated with a plurality of charging resistors (Abstract and FIG. 11, elements 92-93: 
The resistors are impedances of transistors 92-93); and 

wherein for each droplet ejection device, a control circuitry provides the respective 
charge voltage or charge current by selecting a first charging resistor associated with the droplet 
ejection device to charge an electrical capacitance (FIG. 11, element 91) at a first rate followed 
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by selecting a second charging resistor associated with the droplet ejection device to charge the 
electrical capacitance at a second rate before discharging the electrical capacitance (FIGs. 11, 
12d, and 12 f: The charging resistors (impedance of elements 92 and 93) is selected to change the 
charge rate shown in FIGs. 12d and 12J), wherein the volume changing element comprises an 
electrically actuated displacement device (FIG. 2, element 57). 

Takamura et al. however does not teach wherein the apparatus comprising at least two 
different ones of the droplet ejection devices and the control circuitry to effect uniform velocities 
of droplets elected from the at least two different ones of the droplet ejection devices by 
providing respective charge/discharge voltages or charge/discharge currents to the volume 
changing elements to individually control a charge on each volume changing element, wherein 
the control circuitry comprises charging/discharging control switches to connect or disconnect 
charge/discharge voltages or charge/discharge currents to respective elements to discharge the 
respective electrical capacitances. 

Sakata et al. discloses an ink jet printer comprising a plurality of droplet ejection devices 
(FIGs. 6a-b) and a control circuitry to effect uniform velocities of droplets elected from at least 
two different ones of the plurality of droplet ejection devices by providing respective 
charge/discharge voltages or charge/discharge currents to the volume changing elements (FIGs. 
6a-b, elements la-b) to individually control a charge on each volume changing element (Abstract 
and FIG. 8a-b, 15a-b), wherein the control circuitry comprises charging/discharging control 
switches to connect or disconnect charge/discharge voltages or charge/discharge currents to 
respective elements to discharge the respective electrical capacitances (FIG. 3, elements Trl- 
Tr2). 
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Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify Takamura's printer to include a plurality of droplet ejection 
devices and individually control each of the plurality of droplet ejection devices in a manner as 
disclosed by Sakata et al. The motivation for doing so would have been to increase printing 
throughput by using a plurality of the droplet ejection devices and to suppress the variation in 
ejection speed of the ink droplets ejected from the plurality of the droplet ejection devices to 
ensure printing quality as taught by Sakata et al. (Abstract). 

2. Claims 53-57, 71, 73-79 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. (US 5453767) in view of Sakata et al. (US 6376772). (With assumption that claims 
71 and 73 depend on claim 53, and claims 75, 77-79 depend on claim 74). 
Regarding to claims 53, 74: 
Chang et al. discloses an apparatus comprising: 

droplet ejection devices comprising an element (FIG. 1, element 7) to change a 
volume of a fluid chamber (FIG. 1, element I) of one of the droplet ejection devices, the element 
having an electrical capacitance (FIG. 12, element 65), each droplet ejection device being 
associated with a plurality of charging resistors (FIG. 12, elements 64, 74); and 

wherein for each droplet ejection device, a control circuitry provides a charge 
voltage or charge current by selecting a first charging resistor to charge the electrical capacitance 
associated with the droplet ejection device at a first rate (FIG. 13: VI) followed by selecting a 
second charging resistor associated with the droplet ejection device to charge the electrical 
capacitance at a second rate (FIG. 13: V2) before discharging the electrical capacitance (FIG. 12- 
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13: The resistor 64 or 74 is selected to charge the capacitance 65 during period T0-T1 and 
period T1-T2). 

• Taki et al. does not teach wherein the apparatus comprising at least two different ones of 
the droplet ejection devices and the control circuitry to effect uniform velocities of droplets 
elected from the at least two different ones of the droplet ejection devices by providing 
respective charge/discharge voltages or charge/discharge currents to the volume changing 
elements to individually control a charge on each volume changing element, wherein the control 
circuitry comprises charging/discharging control switches to connect or disconnect 
charge/discharge voltages or charge/discharge currents to respective elements to discharge the 
respective electrical capacitances. 

Sakata et al. discloses an ink jet printer comprising a plurality of droplet ejection devices 
(FIGs. 6a-b) and a control circuitry to effect uniform velocities of droplets elected from at least 
two different ones of the plurality of droplet ejection devices by providing respective 
charge/discharge voltages or charge/discharge currents to the volume changing elements (FIGs. 
6a-b, elements la-b) to individually control a charge on each volume changing element (Abstract 
and FIG. 8a-b, 15a-b), wherein the control circuitry comprises charging/discharging control 
switches to connect or disconnect charge/discharge voltages or charge/discharge currents to 
respective elements to discharge the respective electrical capacitances (FIG. 3, elements Trl- 
Tr2). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify Chang's printer to individually control each of the plurality of 
droplet ejection devices in a manner as disclosed by Sakata et al. The motivation for doing so 
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would have been to be able to suppress the variation in ejection speed of the ink droplets ejected 
from the plurality of the droplet ejection devices to ensure printing quality as taught by Sakata et 
al. (Abstract). 

• Chang et al. also discloses the following claimed inventions: 

Regarding to claim 57: wherein the volume changing element comprises an electrically 
actuated displacement device (FIG. 1, element 7). 

Regarding to claims 71, 73, 78-79: (Assumed that claims 71 and 73 depend on claim 53) 
wherein selecting a first charging resistor comprises selecting a first charging resistor that 
consists of two terminals, and selecting a second charging resistor comprises selecting a second 
charging resistor that consists of two terminals (FIG. 12: Each of resistors 64 and 74 has two 
terminals), wherein providing a respective charge voltage or charge current to the volume 
changing element comprising providing a respective charge voltage or charge current to a first 
terminal of the volume changing element (FIG. 12, element 65), and the method further 
comprises connecting a second terminal of the volume changing element to electrical ground 
(FIG. 12, element 65: The lower terminal of capacitor 65 is connected to ground). 
3. Claims 72 and 80 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chang 
et al. (US 5453767) in view of Sakata et al. (US 6376772) and further in view of Yonekubo et al. 
(US 2003/0058302). (With assumption that claim 72 depends on claim 53, and claim 80 depends 
on claim 74). 

Chang et al. discloses the claimed invention as discussed above except unselecting the 
first charging resistor so that the electrical capacitance maintains the first voltage for a preset 
amount of time. 
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Yonekubo et al. discloses an inkjet printer comprising a capacitance droplet ejection 
device driven so that after a first rate of charge to a first voltage (FIG. 8, period Sbll), the first 
voltage is maintained for a preset amount of time (FIG. 8, period SbI2), then a second rate of 
charge to a second voltage before discharging. 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to modify Chang's control circuitry to drive the resistors in a way so that 
the droplet ejection device is driven in a manner as disclosed by Yonekubo et al. The motivation 
for doing so would have been to temporarily maintain the pressure in the pressure chamber at a 
moderately reduced pressure during the expansion of the pressure chamber to ensure the pressure 
change in the pressure chamber as taught by Yonekubo et al. (column 19, lines 40-45). 

Response to Arguments 

Applicant's arguments with respect to claims 53-57 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S. NGUYEN whose telephone number is (571)272-2151. 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, STEPHEN D. MEIER can be reached on (571)272-2149. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/LAM S NGUYEN/ 

Primary Examiner, Art Unit 2853 



